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Abstract
Active people energy demands are usually fulfilled by the consumption of confectionery products. 
However, even if confectionery products are well known as having high energy content, in the case 
of hard activities, some energy supplements comprising vitamins (especially from B group) and CNS 
stimulants (caffeine, taurine) are necessary. The present work aimed to characterize a new developed 
product “Energizing Jellies” which combine the high energy content of jellies type products with the 
properties and flavors of energy drinks. During this work it was determined the “Energizing jellies” 
general chemical composition in terms of moisture, acidity, total and reducing sugar. The caffeine content 
of the premix used, syrup and jelly was also assessed. Moreover it was performed a comparison between 
the premix used and the final product related to volatile compounds as well as antioxidant capacity. 
The new jelly is intended for active people, being a product easy to eat which can be consumed in small 
portions.
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INTRODUCTION
Confectionery products from the jellies group 
are well known by nowadays consumers. Jellies 
are characterized as a jellified mass where the 
jellifying agents are gelatin, pectin or starch. The 
traditional production technology, as described by 
Racolţa (2008), comprises the sugar and glucose 
syrup boiling, jellifying agent addition and then 
the flavors, colorants and citric acid. 
The main inconvenience of the jellies compo-
sitions from the market is the high content of 
synthetic flavors and colorants, animal gelatin 
and citric acid. The energizing jellies obtained in 
this work are characterized by the energizing mix 
contained. 
The problem which is solved by the present 
work is to obtain energizing jellies which increase 
the consumer’s resistance to effort. Moreover 
they don’t contain synthetic flavor and colorants 
and the pectin which is used is of citric origin. 
The product final flavor and color is given by the 
energizing mix.
MATERIALS AND METHODS
Product Preparation
The manufacturing process starts with pectin 
solution preparation from naturally derived pectin 
from citrus, water and sugar, then boiled with 
sugar and glucose syrup to 78-80 °Brix, finally 
the composition is tempered and the energizing 
mixture is added at max. 95-98°C. The citric acid is 
added just enough to maintain optimum pH from 
3.2 to 3.4.
Antioxidant capacity 
The antioxidant capacity was determined by 
DPPH (2,2-diphenyl-1-picrylhydrazyl) method 
as described by Odriozola-Serrano et al. (2008). The method is based on the stable radical DPPH 
discoloration (with maximum absorption between 
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515 - 525 nm) by the substances with antiradical 
(antioxidant) character from the sample. Antiradical 
capacity is calculated using the formula:CARDPPH (% ) = ( Ablank - Asample ) x 100 / Ablank
Volatile profile determination
The volatile compounds of both the finished 
product and the premix, were determined using 
the “in-tube extraction” (ITEX) for the extraction 
of volatiles, coupled with gas-chromatography 
and mass spectrometry (GC-MS) for the 
chromatographic separation and identification. The 
principle of the method is based on the incubation 
of a sample (located in a closed headspace vial) at 
a given temperature for a certain period of time so 
that the accumulation of volatile compounds takes 
place in the sample headspace phase. A part of the 
gaseous phase is then adsorbed by the adsorbent 
material (Tenax) located between the needle and 
headspace syringe body. Thermal desorption of 
volatile compounds is carried directly into gas 
chromatograph injector, they being separated on 
the chromatographic column and identified based 
on mass spectra (Piccone et al., 2011).
In this study were analyzed two samples, one 
of premix and one of energizing jelly. The samples 
were incubated at 60°C for 20 minutes. From the 
headspace phase were carried out 30 vacuum 
cycles.  For the jelly there was sampled 0.5g, while 
for the premix 0.2 g in order to avoid detector 
saturation. The volume of the gas phase injected 
into the gas chromatograph was 250μL in both 
cases.
Volatile profiling was performed using a gas 
chromatograph coupled with mass spectrometer 
GCMS QP2010 (Schimadzu) and featured with 
an auto sampler CombiPAL AOC5000 (CTC 
Analytics). Chromatographic column used was a 
ZB - 5ms capillary column (50m x 0.32mm i.d. and 
0.25μm film thickness). Identification of separated 
compounds was performed by comparing the 
mass spectra obtained by GC -MS analysis with 
the spectra libraries (NIST27 and NIST147 ) of 
the software device. The concentration of the 
identified compounds is expressed as a percentage 
of the total area of  the peaks.
Caffeine content
The principle of the method of determining 
the caffeine content of energizing jellies it was 
based on extraction with a water-saturated 
solution of chloroform and reading the lower layer 
absorbance at 275 nm as described by Method 
Number T-24. The total amount of caffeine in the 
sample is calculated using a calibration curve 
(obtained with 5 standard solutions of different 
concentrations of caffeine: 2μg/mL, 4 mg/mL, 
8 mg/mL, 16 mg/mL and 20 mg/mL) and the 
following formula:
%Caffeine = (C x V x 100)/(m x 106)
where , C = μg caffeine/mL (from calibration 
curve), V = volume of chloroform solution used for 
extraction (ml), m = sample weight (g).
The Fig. 1 shows the calibration curve for 
caffeine with the r2 value obtained of 0.99994.
Fig. 1 Calibration curve for caffeine content
RESULTS AND DISCUSSIONS
Organoleptic exam
The obtained product has regular, well defined 
aspect and shape, whole pieces, dry surface and 
evenly coated with sugar, presenting in section 
translucent mass. The consistency is elastic – 
gelatinous, on cutting results a smooth, glossy 
mass. The color is uniform, being consistent with 
the addition used, without black spots. The flavor 
is pleasant, well defined with no foreign smell, 
while the taste is sweet-sour, pleasant, specific to 
the addition used.
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General chemical composition
The results of moisture, total sugar, acidity 
and reducing sugar are presented in Tab. 1, the 
values obtained being within the standard limits.
Tab. 1 General chemical composition of energizing jellies
Characte-
ristic
Analysis 
method
Mean
Standard 
limitMoisture Stas 2213/4 21 % Max. 23%Total sugar 
expressed on inverted sugar Stas 2213/12 72.6% Min. 55%Reducing sugar Stas 2213/12 24.2% Max. 26%
Acidity 
expressed on citric acid Stas 2213/8 1.4% Min 0.6%
Antioxidant capacity
Jelly samples were analyzed immediately 
after production, but also after 1 month room 
tem perature storage. The antioxidant capacity of 
the energizing premix used to prepare the product 
was determined in order to assess the influence of 
processing parameters on the antioxidant capacity 
of the finished product. The results obtained for 
jelly samples and premix are shown in Tab. 2.
As can be seen from Tab. 2, during storage 
there are no losses of products antioxidant capa-
city. For both premix and jellies the slight increase 
on antioxidant capacity is probably due to the 
decrease of the product moisture during storage. 
There was a significant decrease (~ 32-37.3%) 
of the jelly antioxidant capacity compared to the 
premix used in its production. This decrease is 
due to the processes involved, especially heat 
treatment when tempering the syrup.
Tab. 2 Antioxidant capacity of energizing premix and jellies
Sample CAR DPPH (%)Fresh Premix 11,14Stored Premix 13,96
Syrup 3,49
Fresh Jelly 4,16
Stored Jelly 4,56
Volatile profile
Tab. 3 presents the separated and identified 
volatile compounds from the premix sample 
analyzed, while Tab. 4 shows the jelly sample 
compounds characteristics. As can be seen, in the 
premix, the highest concentration is found for 
ethyl butanoate (40.42%) and diethyl succinate 
(45.17%) that gives it a fruity aroma with notes 
of banana, strawberry and caramel. In the jelly 
sample the highest concentration is found ethyl 
butanoate (83.91%) followed by 3-methylbutyl 
acetate (12.38%), compounds which gives the 
product a sweet flavor, with fruity notes, especially 
pear and banana. The presence of limonene citrus 
Tab. 3 ITEX / GC-MS profile of premix sample
Compound
Retention 
time [min]
Concentration
[%]
Peak area Peak height
Butanoic acid, ethyl ester 10.864 40.42 6497299 1117909
1-Butanol, 3-methyl-, acetate 16.880 5.27 846316 220241
Acetic acid, fenil methyl ester 30.236 0.44 70995 30312
Succinic acid, diethyl ester 30.910 45.17 7260904 1967447
Benzene acetic acid, etil ester 33.927 3.22 516992 135351cis- Alfa-Ionone 42.601 1.01 162741 70737
Ethyl vanillin 43.322 2.88 462896 175718Trans- beta-Ionone 43.886 1.59 255958 124268
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fragrance imparts a slightly minty, lemon-flavored 
jellies feature.
If the concentration of volatile compounds 
is expressed in both samples in arbitrary 
concentration units, taking into account the 
peak area of  each component and the mass of 
the extracted sample, the following results are 
obtained (Tab. 6).
Caffeine content
The results of the analysis performed are 
presented in Tab. 7.
Higher content of caffeine from the jelly as 
from the syrup is explained by the decrease in 
mass of jelly moisture from syrup and synergistic 
effect of added citric acid on the jelly mass.
CONCLUSION
Regarding the moisture, acidity, total and 
reducing sugars the new product developed here is 
according to the jelly standard. As determined, the 
product shows a considerable amount of caffeine, 
showing a high antioxidant capacity. The volatile 
compounds are characteristics to the energizing 
mix used, the most predominant being ethyl 
butanoate, followed by 3-methylbutyl acetate, 
compounds which gives fruity notes, especially 
pear and banana.
A main advantage of energizing jellies is the 
fact that contains a mixture of energizing mix 
(taurine, caffeine, etc.) which combined with sugar 
and glucose gives the necessary energy input to 
active people. In the meantime the product is a 
Tab. 4 ITEX / GC-MS profile of jelly sample
Compound
Retention time 
[min]
Concentration
[%]
Peak area
Peak height
Butanoic acid, ethyl ester 10.858 83.91 100226418 19680635
1-Butanol, 3-methyl-, acetate 16.832 12.38 14786012 4239185
1-Butanol, 2-methyl-, acetate  16.973 2.47 2948941 739108Limonene 24.609 0.29 348443 132158
Hexanoic acid, 2-propenyl ester 26.809 0.22 267810 99409
Acetic acid, fenil methyl ester 30.246 0.1 124340 47611
Succinic acid, diethyl ester 30.94 0.48 573076 152221cis-Alfa-Ionone 42.613 0.07 81513 36374
trans-.beta.-Ionone 43.897 0.08 91255 49952
Tab. 5 Characteristic majority aroma volatile compounds identified in the samples of premix and jelly (source: 
www.pherobase.com, www.flavornet.org)
Compound Characteristic aroma 
Ethyl butanoat Fruit, banana, strawberry, pineapple, caramel, chewing gum
Diethyl succinat Fruity wine
1-Butanol, 3-methyl-, acetate Fruit, banana, pear, sweet
1-Butanol, 2-methyl-, acetate Grassy, rum, banana, fermented fruit
Ethyl-vanillin Floral, vanillaAlfa-Ionone Woody, violets, floral, fruityBeta-Ionone Violets, floral, raspberry, wood, algaeLimonene Fruit, citrus, slightly minty
2-propenil hexanoat Fruity, pineapple
RACOLŢA et al
95
Bulletin UASVM Agriculture 71 (1) / 2014
friendlier alternative to energy drinks, while can 
be easily eaten and can be consumed in small 
portions. 
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 Tab. 6 Premix and jelly characteristic majority aroma volatile compounds identified
Compound
Concentration  /0.1g sample 
Premix Jelly
Butanoic acid, ethyl ester 20.21 16.782
1-Butanol, 3-methyl-, acetate 2.635 2.476
1-Butanol, 2-methyl-, acetate - 0.494Limonene - 0.058
Hexanoic acid, 2-propenil ester - 0.044
Acetic acid, fenil methyl ester 0.22 0.02
Succinic acid, diethyl ester 22.585 0.096
Benzene acetic acid, ethyl ester 1.61 -cis- Alfa-Ionone 0.505 0.014
Ethyl vanillin 1.44 -Trans-Beta-Ionone 0.795 0.016
        Tab. 7 Caffeine content of energizing premix and jellies
Sample % CaffeinePremix 4,86
Syrup 0,13
Jelly 0,18
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